Inhibition of prostate-specific antigen (PSA) by alpha(1)-antichymotrypsin: salt-dependent activation mediated by a conformational change.
Prostate-specific antigen (PSA) and its SDS-stable complex with the serine proteinase inhibitor (serpin) alpha(1)-antichymotrypsin (ACT), which is the dominant form of PSA in serum, are in widespread use as markers for the diagnosis of prostate cancer, and there is increasing evidence for the involvement of PSA proteinase activity itself in the development of prostate and other cancers. However, both the formation and degradation of the PSA-ACT complex, denoted PSA*ACT* to indicate substantial changes in the structure of both proteins on complex formation, have been incompletely studied. Here we determine rate and equilibrium constants for the steps involved in PSA*ACT* formation and demonstrate that (a) the effects of added NaCl, polyamines, and Zn(2+) on this process parallel their effects on PSA catalytic activity [Hsieh, M.-C., and Cooperman, B. S. (2000) Biochim. Biophys. Acta 1481, 75-87], (b) the effect of added NaCl in dramatically increasing the rate of ACT inhibition of PSA correlates with salt-induced changes in PSA conformation, and (c) the PSA*ACT* complex is subject to proteolysis by human neutrophil elastase. Possible clinical implications of these findings are considered.